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ABSTRACT 

PURPOSE: To obtain liighly pure hydrogen gas, and also enable combustion 
under low oxygen density by means of low calorific fuel by arranging a 
hydrogen separating film and combustion catalyst separately from reforming 
catalyst in a reformer. 



CONSTITUTION: Hydrogen gas in a hydrogen separating chamber 26 after 
passing through a hydrogen separating film 12 passes through a hydrogen 
supply chamber 29 together with carrier gas, and heat exchange is carried 
out with coolant in , a coolant supply pipe 32 by means of a condenser 33 
driven by an expansion turbine 23, and moisture is separated by means of a 
gas-liquid separator 35, and temperature and humidity are adjusted, and 
after pressurizing it through a compressor 31, and hydrogen 28 in a fuel 



celJ^_body_ 27^. is_,consumedv--and- is- converteid" 1 Gas from which 

hydrogen gas is depleted returns to the separating chamber 26 through a 
carrier gas return pipe 30. On the other hand, after driving the turbine 
23, residual gas impossible to pass through the separating film 12 is burnt 
by means of combustion catalyst 15 in a combustion chamber 19, so that 
reforming catalyst 13 can be activated. 



(19) B :^mnef{^Ff cjp) _(ll)_t&L#§ J|#_i^--i2t-^^( A-) Qi-mm-tiim&m^n 

#§1^5-129029 



(BDintci.' m^sm jTF*3sa#^ f i nmrn^mm 

H 0 1 M 8/04 J 

8/10 9062 -4K 



(2i)ai^#^ 


#ffi¥3-291330 


(71)tfiraA 


000008208 












(22)tbliB 


^^£3^(1991)11^ 7 B 












(72)f« 


mm 


JES»C:SmiiEa#ffBiraTS 6#22^ 






(72)5! 


mm 


/J^» — s 

JEamir^mffiEm^HrHIEgTB 6#22^ 






(72)^ 


mm 








(74)f^aA 


*5 ^£15 (^1-1^) 



(54) immo^^w^ mmmm^m^timm'^ 7.f- 2. 



(57) [^ft] 

i-'?>ffifi-mft!i2 7 m 

f^gS 6 titt$&L;t:f5:<7)^^t;j: lO f^fiji"^ ^ ^ob^- 
Eil^i^S 4 0 , 4 1 t . c:co^:t>>'i'4^-Iili|X¥S4 0, 4 
1 ufflv^/j?^co^^^ei:K^a i i (nm%m. i 9 

m-^m^^-^^iYMiSy^WMM&l 9,3 0 h^^^fz 




_mwm^(7mm] 

t m^^m^ ^itz> mmm t ^m»M^^w.m mm 

-> X T- A t : V ^ T . Hlllfi^^g ( : fft$& L f-; ft <7)^^ 
10 0 0 1 ] 

< mi\i-t^ i ^ i; L /il&m -> X 7" A u 
P\MiiL^m^'fz^m.-> X -r A (;)tr-ffl l rti-m u ^> <ot-* 

[0 0 0 2] 

CnH. + nHsO Z 



C„H,.+ 2 nHsO ^ 



(2) #^¥5 - 1 2 9 0 2 9 

2 

... 

[0 0 0 3] fi^. ^t7)^t4ll'a!i**:«ffl<7)f^*?f:1tp^3(z 

[0 0 0 4] i)-i)-hmw^^^i-m.mnmmmmt^ m 

[0 0 0 5] ^OJ:^4^Sf*i^5t^m«HII'«=fl-mH!iU 

ft X Ti^^^fti^ ^ n ^ e^K/lf l-flfcS&l^i on- . X ^ - 

[0 0 0 6] 

[ftl] 



C„H„.+ nC02 ^ 2nCO + (y)H2 



[0 0 0 71 X. ^<7:)eicR^l:i03<7)a:Rto«i02c7)rtiiJ 
1 047^^15: it^bnr^o 0 . ^O7KS55^BiS^l04t: J; o 

^1 05 ( c li . 7jc^ X fft^&i^i 06 ^ L T*?^#m-a!i*f*i 0 

5t=S:*^^-^:^-XI±. *^ft^^^(N2):?^7'X^<7)^-V U 
r :^"X^*tI^-V >; T:^-X^L1^109:6-tbBUlE7|c^5tg| 
^lOSii^^n^ J: -9 U^^oTio 19 . 7K^:^'xfit^&l^l06 

lkxf^^')ri:^7.mLm^o^'^')YLxl^W^m^o^tm\ 
0 . *^*B6Bil04=^^pgi--?>*S#^:^7''X7:»?*?;f|-ma!i 



40 [0 0 0 8] wmmAmi^-^moiit. mi^yY-mmo^t 
'^mm^m^o^^jYLxm%^<nmmi)mm^i'i^m.m 

u J; *9 . i[mu^oztmmm^^t<7:>m{zm'^±i^^^'^ 
xmAm^-^W^ 07(7) ^ o r ^ ^ -2) o 

2 H2 — 4 4 e- 

O2 + 4 H^ + 4 e- 2 H2O 
[0 0 0 9] fjfee^Sfi4li«102co/gHtcB)3c^a 
fj3Fl,1:^t<7):g!;'J:jgMl 1 Still . zmif^i)^h 7K^^MiflI1 04 tc 

50 x.^xi^mif^t^nii)^i^. ^zniz^n^m^n^n'Sif 



-2- 



3 

[0 0 10] 4^ib\ Z.(r)l%''^if7s(Dm^V^\^^X^.^'t 

[0 0 11] Z(Di\iL. ^kmrnr^^-^x^f^-r^ikKii^ 10 
y^i)^h 7ic^5}^s6m [z^h ii<.m^^ ii^ <n ^ ^ 

[00 12] HP^. >^^g:iJ:-t::J:'?) 

j[E f^i- X CO e^c K ^ ffiil-f Sfi*a20i ^ ^ fiii 
ni7':^mm^^it^^knfWMm^^m20Ai)^mmL. z.a^ 20 

f I' if X i)mUy\m^ t^iZZ^ M202CO H 8*^^201 

[0 0 13] X. ::<7)efcg^M202coa:KS*S20icof^iij 
{z\t. tk.''Aif:^ii^hi^mif:^^mm'^{zmm^^^^m 

"^-mmiobtmii- hi^x^^. z. o*^^giii205£c i o 

T tt-K n Tt: a: ^^B202c7) 4^ ^Sr> O 7K^PS? I ^206 1 - 

^n^^^'J 9 208 -5) ii^ X tg? I 

{::J: *9 *^:^'XiS?l^209^^r LT*^i8}:?l^206r^7^fNS 

]±^i^m tti:^fzi^. ^mif-^^ [z^ti\.^^<^m^^ :^'x 

mii^U. < *«^3^glBi205*iS:ii LTtIc^iS? 1^2061^ tc 

[0 0 14] Iijfej:-v^ ^> ^208^jSt4^*a!i*f$210CO7lc 
Sffi211 i: ^«^g^-t^*mtt*&1^212(7):;^4^ti(i. 

'^\mm^mm2oii)^h(D-$i]±(7^ii<.m:%'kmm^^ hf^^ 

3 eh , «h'f5e2i 4 * ^ *iS55^^i§f 21 5 ^ T^^lil 
Bt"l-ma!i*f*210(7)7KSg211 

[0 0 15] HUHe«f|-l:?i!i*j*210(i. tiFl£*SS211h 

U2^ltiriii$^<m^'^2^^i)-h(ni%i^7\<.\z^ ^i^m^i'i 
hmw^'^-i'm.mv.m2\^^m{z^^A.xn\^^^. 

J: ^ 7KSS21 1 ^ ^^^21 7 ^ (D m \zm& ^ ^^x 

[0 0 16] mtm.mm2Q^<Dmmr^l[m^n 
fzm^m.220{z{t. imif^i^^hi\m^^nm2Qb[z 

i\mify^i)mi)-i^^. ^iUZX^^X'M^^i^^WSi^^y^i 

mm ^^^fzi6(7:)^%^ m^^-t h bm m m%m^'^22^ so 



irfP^¥5 - 1 2 9 0 2 9 

4 

immxx^^. ^ <nmM,m'^ %m^m22\ i )- h <^^^__ _ 

~t 7 a:KS*j«201 ll^S if X «$&S=222;^^ c7)7K 

^Am^'^20Ai)^ ^ %-^'fh9tW^22Zi)^h(r)WMify^ t i)^ 
BMm220\^izm^^i'i. ^^xn^i^^^:^i)mMLX^k 
efi*««201^TS'l4ft:^-ii-'i> J: -9 U^oTv^^o 
[0 0 17] ^i^. c<7)^j^g:^"'X(;)'B'>^tif#or«^-r 
^ BMm if:^i±. m iJ' X 1^224 i^t-L xmMM220i)^ h W 

tB$^n. mtmmm.2M'km^fz'^%m^m2y^i)-h(D^. 

fijco^^fi. flf^l=22575-(bi^faitCi^^ai$U^ J: -9 114^ 
oTv^^o mjfE7j<^ffi2n75-^<7)^^-tvK*^-^:^'' 
X(±^^ 'J r:^'^X^Ll=22670^ibtfrK7K^ig^?l^2O6tCj^ 

[0 0 18] 

[5&0fl^^'S??fcLJ:^ ^i-^If.S] *?^«SJi!i^fflv^7t:[lI2 
tZTK-tf/mcofim V X T- A T-f±. «:RMt¥J 027^^^^v^Smi 

2(Dmm'^i'£^i\:i)mi. < . «l^t^e^:Kft^{«i02^^i^i- 
^'j^:^S76^^*>^o X. :^'i^^n3ti^t-r'i>**^"S6^io5c7) 

f,(7)7|<:^^-'X0O[pIWxtJ^:6^^^t9iS< ij:^^±.. mMm^^Z 

\zx^jSL-t^ mm^ i^^ X tm if:^musi)^h^(r>^tm 

[0 0 19] X. 113 l-^-tt;e*c7)§gm>^X^AT'(i. 
oiv OL^^ 920Z^m^'^^t{ZX E9e^R^M2027)-tb6O* 
«^^*:?^?'Xcr)[5IiRJA£$t[a2 (Ctk L ^> (7) J: ^) iiSi6T 

\.-:hi>(D<D. immM2QM)mm.m22QX(r)mmmt l 

^liL<. «Sliisi:Sfit,i«20i^^j^1-^'E'^7^^^^)^o t 

^) . ^'^^^220 [ZX^WL-r^ if X 7!)^^^^^ iJ^ X 1^224 

?^mi)^h'ofzo 

[0 0 2 0] L.i)-i>. ^;li^b~oco§§m'>X'rA*tC7K 
5f^l-m?t!l<7)iffgS:^^^"li^7i^L/jvX7^A[i?^^oTv^^<h 

[0 0 2 1 ] 

f$ t L T ffi « ^ ^ - f ij ffl o V ^ mmmii t ^ 

J: -i>#§m-> X T- A ^ttfft1--i> C t ^ @ B^? 1-^ o 
[0 0 2 2] 

'^mt. 1 7atmflS(7)JnE'I^SsT 500-600 r 
<*ES;^^^9 9.9 9 9 %W.JiOffi^6ri^aS4vJc^*t# 

i-^^-o Lii^iy. %mm^-^^ium'^^^t{z^^'). a: 
mm i m tsmmm. xo^^n^^ if^m^^^Krrxi.mK.it 



-3- 



(4) #W¥5 - 1 2 9 0 2 9 

5 6 



StJH 0%W.T<O^Sl:'ft:^fti: Srfflv^T 5 5 0 - 6 5 

10 0 2 3] m^^^=^-m.m'»mmmmmii.^ 

[0 0 2 4] CWi T 4-7l<^»8iBi&fflw^f>:teK^MS 

BBIia^W '^^tli t * ft X -> X 7^ A I, ^ T , Btrf e 

iR^ S t , >r (7) i ^oi/ - HI lix^S ( c ffl V » ft (7) hUI 

SSi. BfrtB***'x^-^-v>; T*-xi:*(Cmjgeai:R-^M 

nw^'ti>i\!^'^if7^mWM^t^^x.tzi,cr>xi)Z>o 30 
[0 0 2 5] 

^liii- ^7K^*"xtt;sasS[*iU(±^ -v T *'x;^?5E«$ 
nri^io, c<7)+^ -J r*-xi±a:K^atH#:i^*^« 

10 0 2 6] ^kv.-^m~w.^^ni>wMif 

c wet K^fi U J; o Ta:K X i 4- 19 , ^ t r x co 
jjtt^T. t;#o r EicS *"x tf^ otK^ X 7j«7jcS53-StBI ^ilil 
+ ^ U r :^»'X t ^irc LTSfriS^i-TmfifKBIiy^fifl- 
'I) o 

[0 0 2 7] X. mmur^Wi^^i^fziko^-^^cDmvit 

10 0 2 8] 

'^^mz-x.hm^w^'^m^^fzwm.i^ u so 



miKmizmiE^-^^mt^ykm^mmi 5 lt. :^mm 

LX^^^o ZiviZX i9. l£^4:^S§-eii$l^ti9 9.9 9 
iz^t it :h-'mitj?tm<^i^m^ l OppmJaTt::i-^C^ 

[0 0 3 0] BufSH^cRSHl l(0\^mi 4iZl±. WMiJ' 

X ^itmm 1 3 ^izim^-t^itnjwMimm 1 7 

MLTioO. '^izz<DikKJWMmm 1 7<Dit^iZl±^ 
mtmn^^ :^ t^lzMi^(7^7\m^i\^m 1 4 {^um^-t 

mxit. mnif^:^(^-u^i^^ i 4 1 e txmt 

nfzBMMl 9\^izm^^X^:h izLXisn . Ziviz 

i^^xmmkmmm^m 1 7 tnm e ti±. ^wm 

m'\itmty'j:'oX^^^o 

[0 0 3 1 ] X. mmyim.mm 1 2 t\^mi 4 txm 
tivfz^tn-^^^^^^2 itm%mmm.i 9Hi. z(d 

itxDn^^ if X im^m 2 2 ^ ^^ L TiSii«,^, ii 4^ o r io 

19. z(Dm^^if:^m^m2 2(/:^ik^{zi±^mn^if^:^m 
2 2 ^ ^ ^^--t; ^> 4^^- ^mmLxm 

[0 0 3 2] Mil. miBMrni 9\HX(Dm^i3':^<Dm 
mzi^x^f&i-^mi^'^^i±. z<Dm'm^i dizmm-r 

^S^^'xl=2 4 ^^^LTngM::#ffi^n^ J: ^ (c4^or 

mmm-t^fz^. mif:^m2 4 tmmkKmmm^'s 
1 7 t^^m^-^. z<7y^mf>^''izik«wMmi^'^ 1 7 
\^^mi^JWM'^^^y^i:i}u^^.'r^^.'icmm'2 5 ^i^itrv^ 

[0 0 3 3] --fj. mUym'^i-mm 1 2 tu: o rtt^^u h 
nfzitn'-^mi 1 <7)4^*fp^7)*^5-gim2 6 BMm 

*aii4^j$:2 7<7)7Kmffi2 8<h{i. y\<mm^^2 9Rir^^ 
•J T:^'-x^Lt=3 0 i^^LX^^mzjMML. ^-v'J r >^7'' 

t^. yi^m^^mi 2immLizy\<.m^-mm2 6\^(D7\< 

m^'XIi. ^-V'J T:^r''X<^*t;*«ffi$&l=2 9 ?riioT 
«4S?i!i*f*2 7<7)**S2 8{C»&^^i. 



-4- 



7 

[0 0 3 4] m%zi\<mm^m2 wm^- 

tf > 2 3 ^[B]|S-f*:(7)ESI«3 1 Tii^Vr-^^n. ::<7)JEai 
X;6^^«#m-a!i*ff-2 7<7)7|c^^l2 8 tC*PE;|ic^.-r'«rp^^ 

/j^jg^lt? 3 3 <h . ^^Sl L/::*5t^flfai-r^/j K I- > 
»3 4 ^:ti-^^i'ffi^ait?3 5 SS^nI 
^^^-/v/::^*^^'X;^?J^:t4S-a!i:$:f*:2 7c07|<*ffi2 8 

[0 0 3 5] m^-W^-^it- 2 7 (i. 28^ 
(7>^^7:i?<it$&^:it^^^g3 6 ^ ^^<.XW:^ixfzAfKm<r> 

mw'^'n-^m.mv.mz i ^miz^tA.xn\^^^fzi,(n-x: 

mlfe^^ffi3 Q \,z{±^M^ivfz'^%i)m^^^ix^ 
^^#t^&l=3 8 ^Sffi3 6 im7^Lfz'ik(n'^%^li 20 
K^g 1 1 (Dm%.'m. 1 9 tifit^&i-^'E'i*ffl^Mfft*&l=3 

[0 0 3 6] MI£^«ffl^^f«&W3 9 0:iic^(C(i. m 

W^^^mfkA li)^^%mm3 8c7):^43H^^^$nTV> 
.l;ii-tiJ: (9. EEai1i4 1 (7)f^fit:#o Tt)PE^;!i;^c 
'K,^<7)^^;6^':^f41;a!i:$:{*:2 7 ^mmm^ 6t:#fc|&^ 

m^2s\zm^^ix^z.tt^m^x. m^-m.m.tLx so 

[0 0 3 7] :$:*iSf^iJ-ei±, C n tb^?R ^ - if > 4 0 5: 
S^ii-rv^^T:?^ )^?S^-i:f > 4 0 ^*^#t*&1^2 9C0E 

^ii3 imwMt\^xmm'r^m. ^ni^:i,nt::fuffl-t 
[0 0 3 8] ^mmmxitwm^ -'^> 4 o 

9 i:<7)relc7)'^iSffl^^fit$&l=3 ^(nm^ii^h'if^ 

[0 0 3 9] f^oT, fi:^m^2 5 ^iioTftPSjLBSIL 

8 5ii^tboii5?Ut7)7k«^7:'^'ei:K*':^l&^^2 
e^:K^'x^^^2 irtoE^};^i^^*^53- 
SIS 2 6F^<7)E:^jti^ttrffi^t6^tl]S< 4^^±. 
T^f^^^-V'J T:^"xt LT7Km55^^tm2 6\H\Zm^iv^'^ 

i§^M2 m(Di\mi^^^(r>'if\±x^ i,±mz\&<t^'^fz 

Lfz7\<mif:^i)m^^ < TK^^t^lM 1 2 ^^^i L. 50 



^^¥5 - 1 2 9 0 2 9 

8 

'n^mm.2 6i)-h^^')Tii^7st^[zmMm^-^\t-2 KD 

y\<^mm2 %m\zmhixho ^(r^m^. mm^z ziixf^ 
?K^st^3 5 [zx^x7^m^m^^:^i)mm^j:m\mxwAz 

[ 0 0 4 0] *m*gtM 2 6 ii-hyKmm^"^ 2 9 (C^g ^9 

3 3 (ir?^rSPigfifc*a©3 2n^\tin^<% 

t'^'h-m^ix. m^^^\^i^t\^m,t{zmm^ixx]±.mmz 

li^YL. t\i&^ixfzi'kmtt^:'oXm^Am.m.-^W2 1<D 
i\m^2 ^{zm^^ix^o ^LT. C07lc^ffi2 8(CT 

[ 0 0 4 1 ] Li)-^'ik. 7\<.mM2 Si)^h<7:>ikmi^^^i^H^ 
mLfzi^^:^i±. 'J r :^-'x^Le3 0 ^^oTSO^'* 
^^"SIM2 6 r^tzM^n;E)o 

[0 0 4 2] 2 ^iS?gL4-;^^o/::ei 

*&1^2 2 ^^^LTH^^feJgi?fi^-tf> 2 3 1liJtZj#tB$^i:. 
t^^ft^-tf > 2 3 imM-t^Z-tiZ^ V) :L.y(.)V^^~-(D^ 

a:K^-x5§^M2 ii)-ho:>n'^-^^^fzi-fX{±. m^- 
i^^'T-J^-t^i^'^izit. tmWMmmi li)^h(nwM^^ 
x(7)--gr3*5tK1^2 0 t^rtr^'^smi 9p^tci»i^. M 

[0 0 4 3] X. wm9-\i> A oizx^^xmrn^ix^ 

#^Mm'a!i*i*2 7t7)^^g3 6t;^«&^n. ^(nmm(n 
-mmm-m.^<n^^m<r> tz ^ \zmm ^ n ^ o - <nmmm 
3 6 •^m^^Lfzwm'^%i±. ^^m^%m^m3 9<d^ 

^[z%%[ihixfzmUW^m9-\£> A 0 tc#t|&$^:fL. 
X:L.^.)\.-f-(r)mUi^nn t^\z^(0—Ui)m%m A 2 

i)-h^^Mr^w\^^Mz'ik. E^K^Mi i(n'mm,m.i 9f^ 

^ o 

[0 0 4 4] z(nm^'M, \ 9\^x^^^'t^'mm.mt. m 
fEei:K:^-^xfs^^2 1 i^-C'^r^^i^acT^x^-A v -7 

+ - ^ y VKJ^^(nmUt: LXmm^ix. '^[z^<r>mM^ 
'fi^7.^m^WM2 5 {zm^'^XW.ni^':^<r^^mzm^^^o 

[ 0 0 4 5] -^^m^^z ^ :hmnAm^^m^^fz^m'y y^y- 
j^-h^^mi]xh^:zt^m2^'r^fz^. ±.^i^Lfz-%mm 

XT-AS:ffi;SL. ^m^mz-:>^^-xmML.fzm^. 
-b;u^/j(0 0.7 5 VcomE7:''^?#^^^7'co 

[0 0 4 6] -JmM^i±\^XT(Dm^Xh^o iD^>^ ^« 
S3 6 tZ[i:^^flfcf&l=3 8:6^(b 8 0 r coi^Sco^^^ 
2 . b%J±(n]±-r}X 1 B^PpI^^j iO 5 9 5 ^;i-^7)#J>^-e#t 
^^-r-i)— 7K^ffi2 8 Uii8 0 t:^0:7|c^^"#:^'^X^ 2 

^I±(7)BE;f:j'e 1 stra^;t: ^ 279. s^)\^(r)m^^x\M^ 



-5- 



9 

[0 0 4 7] CCOJ: ^ tl. j^fl-Srtil^ff 2 7 0^^^3 

-m\mz. \(om%m. \ 9f^(iftt|^L. 

i o^cm5tSim2 6 f^ti^:iii Lr 
^^m<r> v X 7^ A 7&^'*3?ft-e*) ^ ^ i: o /jo 

[0 0 4 8] 

[0 0 4 9] Mu. BMmm<n^mmxitmLfz^^^ 



(6) f|fg|ip5 - 1 2 9 0 2 9 

10 

^ - ^ffl^l- ^ C t T^i^'-C' ^ ^ o 
[[lIffi(Offi*7^m0^] 

. [[HI] m[m^'km^-fz^mn\.z^^^n'y7.T-2.(r> 

[US ] *?:fl-€?i!i^ffl^^/::IS*<7)5&^vXT-AOgiJ4^" 
io [t?-^<7)|5i0>g] 

1 if±e^:K^s. 1 2i±i\mm%m. 1 2\tikmm. 

1 4(±f^©, 1 5 1 bimm. 1 7li^R 

1 8 li:e4K£f^:^ffl7K^^mai^. 1 9 im. 
2 OfiS^K^. 2 1 (ia:K:^^'x§§^M. 2 2 

2 5it^^^Wr. 2 ^iti^mifm-^. 2 7imMnm.^ 

it-. 2 8 i±7\^^M. 2 9 itAmm^"^. 3 0 ti^ -V 'J T 
:^7'-X^Ll=. 3 1 liSailt. 3 2 (i^tiPffi«*&l=. 3 3 

1 fiJEai«. 4 2 (ifif^t^-T?$)^o 
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(7) 



#I3¥5 - 1 2 9 0 2 9 




im3] 
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2ZZ 
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